Percutaneous penetration and metabolism of 2-ethoxyethanol.
Percutaneous absorption and cutaneous metabolism of 2-ethoxyethanol were assessed in vivo and with an in vitro flow-through diffusion system. Topical application of undiluted (14)C-ethoxyethanol to occluded rat skin in vivo resulted in 25% of the dose being absorbed after 24 h. The major routes of excretion included the urine (15%), expiration as carbon dioxide (6%), and feces (1.2%), while little of the dose remained in the carcass (1.3%). Free ethoxyethanol, ethoxyacetic acid, and glycine conjugate were detected in urine. Permeation rates of ethoxyethanol through unoccluded rat split skin (20%) were greater than rat whole skin (11%), while absorption through human split skin (8%) was lower than the rat. Absorption of undiluted ethoxyethanol through occluded rat split skin in vitro (22%) most accurately predicted absorption through rat skin in vivo. However, ethoxyethanol absorption (29%) was enhanced by application in methanol. First pass metabolism of ethoxyethanol was not detected during percutaneous penetration through viable human or rat skin in vitro or rat skin in vivo. However, rat skin cytosol had the potential to metabolize ethoxyethanol, suggesting that the rapid penetration through skin in vivo prevented metabolism and that systemic exposure after skin contact with 2-ethoxyethanol is likely to be to the parent compound. In conclusion, the in vitro system provided a reasonable estimate of dermal absorption for the rat in vivo and comparison of human and rat skin in vitro indicated 2-ethoxyethanol absorption in humans is about one-third of that in the rat.